Introduction
During a bicycle ride along a picket fence the common observation was made that the picket fence becomes transparent at a sufficient speed. The author got the idea that a similar phenomenon may apply to hearing, and may explain the similarities of different tones from the same violin (Jansson, 1990) . Thereby the hndamental question arises whether one "listens to" the spectral properties or the time history.
-M U U U U In Figure 1 , a wavy line and a horizontal line can be seen through the picket fence. When the picket fence is sliding along the line, the wavy line remains a wavy line but the horizontal line contains pulses and below the letters MUUUU (what Swedish cows are supposed to say). By the sliding, the picket fence becomes transparent and details become visible that were hidden when the fence was not moving. With the idea that important information of violin tones may be hidden in the time history, the present work was started.
Fig. 2. Frequency response marks a violin and time history for played tones without and with a "bridge hill" (T marks period time).
An example from sound post adjustments should be shown, see Figure 2 . The upper two diagrams show the fiequency response of a violin and the time history of a played tone with the sound-post close to the bridge. The lower two diagrams present the same information but with the sound-post shifted away fiom the bridge. The lower two diagrams show a prominent peak at 2.1 kHz and corresponding strong high-frequency oscillations in the time history. (The pickets of the fence can be thought of as being the excitation pulses from the vibrating violin string and the "resonance" vibrations of the body as being all of the garden landscape behind the fence.)
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Time or frequency analysis
The main suggestion of the picket fence idea is that the time history may be more informative than traditionally thought. Therefore, some pilot experiments were made I trying to see whether our hearing is mainly sensitive to the frequency spectrum or to First the effect of varying the repetition rate was tested with fixed resonator frequency. Listening to the synthesis gave the following results. For pulse frequencies up to 50 Hz, a reverberating tone was perceived; thereafter dominated the pulse sound.
Secondly, the effect of varying the resonator frequency was tested with fixed repetition rate. Thereby it was found that for repetition rates up to 500 Hz the resonator frequency influenced the timbre. At higher rates it was difficult to hear any resonator influence.
Finally, the influence of the resonator bandwidth was tested., c.f. Figure 4 . It was found that the timbre could be connected with the resonator bandwidth. In the bandwidth range 20 to 50 Hz the tone shifted from "dull" (Swedish "stum") to "ringing" (Swedish "klingande"), i.e., a narrow bandwidth adds a ringing to the timbre. 
Impulse responses of violins
Our present method of testing violins acoustically employs bridge excitation by a small impact hammer and a small magnet (0.025 g) to measure the resulting bridge vibrations. Such a response (time history) is presented in Figure 5 . The response transformed into a frequency response shows two dominant peaks at 2.49 kHz and 581 Hz, respectively. The period times corresponding to these peak frequencies can be found in the figure, the high-frequency tone is strong during the first 20 ms and the lower one during the first 40 ms. Furthermore, it can be seen that the initial pulse is 5 to 10 times stronger than the time history up to 20 ms and 10 to 20 times stronger than the time history between 20 to 40 ms. Listening to repeated responses shows that a single pulse at a length of 20 ms is suitable, which includes the 2.5 kHz reverberant tone of the bridge. A reversed playback removes the dominating initial pulse sound, but does not increase sensitivity characteristics of the response, rather the opposite. 
Conclusion
Some observations support frequency domain analysis and some time domain analysis.
The listening tests gave the general results: Partial tones dominated over the reverberating resonator tone (at least in performed experiment). The shape of the excitation pulse had a major influence.
Listening to the synthesised sounds gave the following results regarding timbre: For pulse frequencies up to 50 Hz a reverberating tone was perceived thereafter the pulse sound dominated. For pulse frequencies up to 500 Hz the resonator frequency influenced the timbre thereafter a resonator influence was difficult to hear. A narrow resonator bandwidth up to a maximum of 50 Hz added a ringing to the timbre.
Listening to impulse response of a violin gave the result: A time history of 20 ms is sufficient for listening experiments with violin impulse responses, in which the bridge resonance can play a dominant role.
